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(57) Abstract: A non-aqueous electrolyte ceil having a positive electrode, a negative electrode and a non-aqueous electrolyte con- 
taining a supporting electrolyte, wherein the non-aqueous electrolyte further comprises a phosphazene, preferably a phosphazene 
having a specific structure. The phosphazene having the specific structure functions as an electrode stabilizing agent or an incom- 
bustion agent. 
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T<D£5lZ.mfeVfeo mt>, (PNF 2 ) 3 , (PN (OR) 2 ) 3 (OR(i7J^^ 
->M«7x/^^SO», 2fctf5£ (3) tS$n5*^77 -i£>gf 
M5 31 P-NMR©ar5^>7f, *y^U>^€*fcSJt«EU gfe&Oit 

<^ (3) ^^n^xy r^>mmwt(Dmomm> 
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<I101jS» 

(PNF 2 ) n • • • (4) 
nte3~l 4£3W.) 
(PNX 2 ) n ••• (3) 

(4) T?*$n**!^7Tif>»^IW(:tSJ^U 3: (3) TSSn5^77if 

->H, th'j^x^i*, ^u«7At;U34->h, a«j^7x;^>h, 

U ^ A 77m * -> HXCJCU ^ A 7 x / ^ v- FH^W £ n§ 0 utiSO^T 
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ter t-yh^mm &£>we>n3. zmscxtn?^ ^Sfc^ 
kvmznz-fcxy y^>mm>m* xh^>& tvjv 

t e r t -:f h^>»^©:7>^>X#£Wi;bV>,, W 

mmrjv^ v &m y ^ / ^ -> w & ? x / ^ # & *x ^ 7 if 
mBTjvn^my^uy^/^iym^ mz. y^m, iyn^©Any 

«5£ (4) ~?m2nz>fty.y7i?>mmfa» 

5£ (4) £&^T> nfJ3-14T^^ i£ (4) "egl$n5**77*l£ 
>M##:«, n i>* 3 ~ 1 4 CD V>Tft^OD{it©*X 7 yif J: 

5£ (4) ^$n^*X7rif>M*#:i:l/T^ Mt&% 

mmcDA-v, na-« (5) ^m^n^y,y r^>mmwwy vmim^ 
m^, yvmikKmz&v%z>nz><Di>m^h^ 0 

CPNY 2 ) n • • • -JfeS (5) 



28 



WO 03/005479 



PCT/JP02/06571 



5£ (5) (C&^T, YtLTteU 7^m^OAny>7nmT^n^#{C0iJPS 
lfflE7y#flSBii:bTtt, 5C (5) TS*n§^77^ >Mmfc&7 vMit 

5* (4) T^^n5^X7 7-if>M##:^, (5) T^n5*X77if> 

7 y ^h^J^C J; 0 #&7^£t Ltli M*-fc& 
M©#ftT, 4 0-100 Xat;£#X\ 2 ~ 7 B#raS^$*T# 
&<D1)W2ihb\ X, 7y*-fKE^©R (PNF 2 ) n *^>«RjHrra 21 tic J: 

ftHStfe/HSSfcJ; -3 TEJ&jWBiStu iDifi (40-50 "cms) tfoflPSW 

mmisfrmm epm (pnf 2 > jmm *nmm~?z>mz&Y)^ ftmzBifo* 
tmmmthxit, #i:w^wi r^h— h;;k -bn^> 

BfiStCfctK 7 7«« aMWc±D, 5$ (4) TS$tl5*7>7 7 
«^» 
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2 0 ~ 0 °C#t £ jq & S b Vi 0 IWBSJiSOI^W fc UT», 1 - 5 BSHW**j?S U < , 
2 ~ 3 P*W£ D £ LV>o 

±*-r-5{^#?i, TIB— Jfc£ (4) rif>ii<$t SSSS 

^ TIE— jK^C (3) TSSn5*777if>ii#S#5. 

(PNF 2 ) n • • • -HRS: (4) 
(5*;*, n«3~l 4**T.) 

(PNX 2 ) „ • • • — «5t (3) 

^«Jftf» Kb Fn^^p** l ^^±WTSi*t:^(«T, rb Hn+^ns 
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^y-;v (2-y~?y-jv, tert -r^y-ji^), stf7i;-j«tf 
&n-5o z\ti^o^T%, ^to^mr^T, *?;-)V, x^ y -;]/;& rjf 2-:/ 

x^ y ^ n /\° y —^Rtf ^ y -jumfim&L v>. 

M 2-7°DAy-;^o7'p/w-;k 2-7^-;!/, tert-7^;- 

x^y~;k TU;VT;vn-;k n-:/n/\v-;k 2- 
7°n/\°y— ;i/^oyn/NV-;k 2-^y— ;k tert-^;-;^ 

m<D7°un;-)l, 2-^y-;K tert-^/-i^O^/-Jk s 
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&2<D9m%mz.&\tz>&. (4) x^n**^? r^>wmm, mmvrc 

u &&&&&& is<* h «>:r h u v&mms. l 
o~8 o*C55t«fcOjaF*bv^tw»Eis©ii»wtuTrau 3-1 ommfiwmh<, 

4~6R#IW«fct)£ s 2:l^. 

^77^>» (3; (3) -tra$ti^*^^T^>^##) KW^xoifc^ 

it*. 

So tfelt^ffitr^CtCiD, 5fc (3) fc^T, flfrB5RO/FJt#2 
/4^3/3 (D*^7 7i?>ff^£&&£ftl&fc:#« H £#Tf#5. 

^itt©jffi«-r*n«#fcMistta:v5*j, mah:, ^ifx ^>^>, ->^n^ 



32 



WO 03/005479 



PCT/JP02/06571 



1, 2-> 5 ^h^^x^>, fF7tHD77X S^Wkft-^-K >>x 
K r-^n^hx r-Ai/D7^f>, ;*^;wx3^#- 

7-)\>K&m, i, 2 h^v-x^>#oli^x--5 : -;Wb^#f^Wia- c =^§ o 

1»2 5°C^^^»^Si:LTtt, 1 OmP a • s (1 

0cP)KT«K, 5mPa-s (5cP) TOUOIftUi. 
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tfrlE*?acO^*iUT^ L i Co0 2 £lBigi:b£:3§£\ 3fcM#S (mA 
h/g) T, 1 4 0-145 (mAh/g) «U<, 1 4 3-1 4 5 (mA 

>2&nm, zgmmmmm) 3mmum*m\ ftnnm (mA), utmi 
(t) stmtii (g) ^is*65Mic«fcoTirr sjit^f 

So 

MtH«^^^viT, MiB*«^#m^ mm^m.) .t.hxu, o. 75m 
«mmmmmm» 
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mmz, 5mA<D&tML&mm\sl3itfi&* mWWr (^:CDM2 101, 

7i?^*~-$- h v-^f4 m m *m^x, mm: 2 5°c, 

JEE^j : «JBk 7&&m : 1 0 p pmfiTF) TCSljrr*. ft, S9ftWKi«, fcfM 
ffi&<DZi>jrt7&>X (Gm) cn^5er-^^C (R) <Dfi#£!$& 

^T, nfffl&£<Dlb<DG>n>&&*>7> (G) *^8&, #&nfc (G) 
(D&Vfflk (K) 3&*£, #*^K=G-K (S/cm) 

(«M 1 ) 

it) : i^x^WEj-tf*- b/X3^ h= 1 / 1 ) h >tt% 

«) 4 7. 5ml id, ^7r1f>»NW*: aMfcEO/FSWC^T.-lf >^ 

(IOTB— (2) fc&^T, n=3, ^R 4 fc^tt§X b^->^ (EO) 
mSy^m (F) CDJt (EO/FJt) =2/4)) CD 2. 5ml SSfe&n (5{« %) 
L, &\z, L i P F 6 *0. 7 5^;V/k g ©JW^JSMf**, #tK 
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l«^£»LTfe£:<**L&:V>»^ IPS, !»^3&n&a^K:*iAcbfc:V> (*R 
feB: Omm) f^Rfe m$<X,1tL$&fi2 5 mm^ -f >*TS(Bi«-f, ^ 

?rT4&K:fe*^c*JB«>&n«:Vi*&* WBttj, m , Xls1t0tf$2 5~i o o 

1 IZtR'To 

- immmmnmcDim - 

V?-&J±&m&Zfc%IEm%.&MM (Mfr: 0. 5mmXl3mm<Z> (0. 0 
6 6 3 7 cm 3 )v (p) =0. 5 34g/cm 3 (0. 0 3 5 4 g), 34. 

2mAh) Sffi^, •fe^l/-^-tLT, J¥£2 5 /imC5f?Lft7>f ;k£v (#U 

^ans-ffffiufe^ TiEWffi^tCcfcD, asKwtM • iwb 

«jtesnt^-r * ;n$«©ffflrc>> 

±«WE4. 5 V, TPl«flE3. 0 V, tOTSlOOmA, M1^5 0ra 
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mznrcimitZ'D^x, mm. (25-0 x^nvtcm, m. (-1 co xm. 

5£ : &W&M35Pfm= WM«/tt§l (2 5°C)) x l 0 0 (%) 
2 5°C^*5^T, 1 CCMlt 3 0 HHftOigLfr&ofeSL Wfi££#U 
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a? i 







(V) 




wmmn 

^(mS/cm) 


(50 hwm 




i 




2.8 


0.09 


6.3 


1% 


75% 


i 


mm®. 


2.8 


0.09 


6.5 


4% 


35% 



WJ2) 

ft) : v'X^kfr-^*- h/X5=-l^>^-^- h= 1 / 1 ) mv'U h >ff* 

mmm) 99. 5mic T^>wm- can*** 7 tm. >mm^ 

iC (2) tC*5ViT, n = 3, 60©R 4 ©5-&1^-0-CH 2 -CH=CH 2 
X, 5o£t:7y3SM^T&£fc^J) (MSfcJgflSSlI) £>0. 5ml&mn (0. 
5#«%) U Hf£. L i P F 6 (£&&) £0. 7 5Wkg©fiS« 

B«-ft, »&BM«ttJ oM^fr^feo ^^H2fc^-To 

m (p pm)> 3=E^m§* (mAh/g) JSffiU &Xfc£>l¥#i£fr&o fc a 
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te^Sx i Coo 2 Tf«sn«a;t;>hBWb**jE«fg*»iLTfflVi, l i 
CoO 2 i0 0WtT, TttVyfvyZ mmmi) sio«, f7n 
> (R) n< (*&w#fli) *i oflRftmu Wx^j^x^ 
/ — )Vt(D5 0/5 0Mfi%^W) n— )lJ±M\z£<om-& 1 

0 0/tm, iiS4 0 mm©**JltK©IEfli>'-- h*ft*lUfc. »6n7iJEffi 

Afi (£Mt#3 CtlteJfS 2 5 MmcoirA'l/-^- (m?Lfe^^;W 

A : #Uyntf]/>S) £:fr&£i2\ £ 1 5 0-Mm©'J^A^il6&l^ 
fri2-T#*-hW\ RffiS»ffi*tf4SL;fc. miti(!)]El^(^2 6 0m 

llSte 4 . 5 V, TP&*£ 3 . 0 V, HtmttE 10 0 mA, jflS««5K 5 0m 
AOi#t, 5 OlM^STasM&HIOjgLfc. £©B#©3&M©^*£, 

B-^3*©«?t&{c-QViT> HISfcSlJg- J&HU £n£> ©spirit ££0, asBttl 
IN* ^;HtlB®fMlff (**«»«o«a!3Sf3ett©ffMlli) £^fco 
««#fecoM <jEfiifc*&*©»l5£) » 

#snfc«?&te'pviT, $m$$<DMM%, ism (-iot) ibfe^a, m 
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5£ : »*MS^*= (2 0"C)) x 1 0 0 (%) 

(§H»J 3 ) 

r if>M##: 7 7 if >M#1* ; — ftxg ( 2 ) fc&V^ n = 3 , 6 o 

mmm 2 1 mmiz vxmm^mv, mmz&wm&nte? rc„ 2 \zm 
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a 2 



* 

ffl. 

m 


saw 


(V) 


(Q) 




#tt© 

1MB 






6 

<fc 


ft: 

CD 
IP 


mm 

(mAh 
/g) 


HF 

mm 


* 
(ppm) 


m& 

(raAh 

/g) 


HF 


(ppm) 


? 




2.6 


0.09 


1% 


70 


140 


2 


2 


139 


2 


2 


ft 
L 


ft 
L 


3 




2.7 


0.10 


1% 


70 


140 


1 


2 


139 


1 


2 


ft 
L 


ft 
b 


* 
4 




2.6 


0.09 


5% 


65 


140 


2 


2 


138 


2 


2 


ft 
L 


ft 



^2=fcD> ftffi«2~3T!S, H»J4{~J£^> ftwtm^?)vm% 

co^jefttcflinTv^ c tastes. 

(H»l) 5 ) 

M.PcizV~C (PNCl 2 ) afcJBH, ^ti^T-feh— hUJMWIEOT, 8 Oto 
M^#Tr 5 »m 7y*fl3H (NaF) lei D^ySR-fbbfclfe, libT (P 
NF 2 ) 3 ^f#^io #IC, #&ft& (PNF 2 ) A^f>»CT, -10°C 

©i&BE&ttT? 2 B#!HK ^HJ^AH (CH 3 ONa) fcKJfcSiir&gk $HPJB« 

5"Clt*KJ-S*!rflEtt3. 9mPa-s (3. 9cP) T^fe. 

n%ftfr&xyy^>mmfciz&n%ft^nm;<DMfemM ; gc-ms c^n 
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Blfc^T, (3) (D±X\Z&tf&* h^/S (MO) 

m$-7vm (F) Oft (MO /Fit) 2/4<D^jt^W-r^*^7rif>M 

V^fc3i#:Sfe#:(c i s - t r an s)©Kii:SS*77rif>»$if„ 
(IX (D&mDte, — jKSt (3) h^/S (MO) RCX^y* (F) 

©it (MO/ Fit) flt, 3/3©^jg^-r-5^X7 7if>^#:fc»^<lf- 
£&*U @<fc, (DRDCCDif^ 2V>fc&KIM£# (geminal, non- 
gem i n a 1 ) <Dmffi\Z&Z>^7,y y*¥>ffiZjL®:(D¥~-Z7 ^t"= @RQ!©T 
St^n^tf-^teu SVifcStflcftftflc (c i s - t r an s) 
7 7i?>«^l»**t. CD, <Z)2&tf®fcJ\ — (3) ©^XteWS^h^ 
* (MO) TSCOVvn (F) CDit (MO/Fj:fc) flt, 4/2 CD«jSSWf 

(geminal, non-geminal) ©M^fcab-S^X^^if^^^^: 
©tf-^&SfrTo <2>2y^^£ftSfc:—*«, (c i s-t 

r an s) 0Hifc355^77^#MSt. 

02«MO/FJfcj&*3/3T&£/£# OH^S : 2 8 5) 0*777if« 
#OMS^^hM«U H3tiMO/FtfcdJ2/4T?*-5jE^ (5H^g : 2 
7 3) Ojf?X7r-^>8»#:©MS^^MI/**U 0 4 fc£MO/F#j&?4/ 
2T$»(iH 1 i: 2 9 7) ®^77^>^S*OMS^^ h)V*&r. 

(pnf 2 ) 3 , (pn (och 3 ) 2 ) 3 , msm^^yy^£>mmmz^ 

-MSCQ^DTh^^AT#StlfclH— OMSX^ hMtt5 3 0©H-^ 
91*0*^5 "boat, RI— OiJ>^t2O0^ h^X**?"* 
g em i n a 1 *&ificD£--£*C* tK fia»IWOfiV»a?3 © 2 3><Dtf— 27#*, n 
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on-g em i n a 1 MT&OiLfa^&fo (cis-trans) &5rcf %<Dt¥\ 

HI — 4 «t0, # ib tlft^X 7 7i£>mmmt> — X&£ (3) O^Xtcfctt* 
(MO) m$7vm (F) ©Jt (MO/FJfc) 2/4, 3/3, 
S^4/2 T*§MOl^tlT!^§u fcj&tfllgBSnfc. Xfc, GC-AEDK: 
<£i9,f#S \Z& ft % M O / F it^ 2/4T^I> J&fr©®-^ 3 Sf * % , 

3/3T&&J&2-<7*8>^8 4/2T?&Sj&#©I2^9«S%T& 

<**M£©IMIIi> 

L KI&£ipK:a£=f 7^AMil. 0ml ©«-Wt»«e*5fe*ii 

1 2 7mmX 1 2. 7 mmOttgUtftfl^l/rfrofc. UT 
£>:£:< iff^L&^iiB-, IPS, TO»raJt(c#j><bfcj:Vi Mfeg: 0mm) 

mikfim®iz>n73i^m&& mm^u, m j xvrcm^2 5~io oimm^i 

faW©««§, (PNF 2 ) 3 Sl^ (PN (OCH 3 ) 2 ) jlC^^TO 
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3 





1 TFxmoms 


W&CC) 






150~290 


(PNF 2 ) 3 




51 


(PN(OCH 3 ) 2 ) 3 




352 



5 &m% , L i P F 6 ©}g^ 0 . 7 5 M CDUff^t ( 2 5 °C 
izmfZ>%&m=3. 9mPa-s (3. 9 c P)) 

±mnmm%m ^xmmm 2 1 mmz btra u f^Asas^iL, 

(HSfiW 6 ) 

3 ch 2 on aizttz-fcmm. mnm5£mmzLT, ■fcz77*i£>mm>&&n 

fc a mZftf£*XyT-¥>mmfc<D2 5V,\Z35\f%ffim\Z. 1. 4mPa- s (1. 
4 c P) -Zf&ofc. 

&znr<z*x7Ti£>mmmz&v%ttMmomi£mM:; gc-ms c^d 

0 5^ViT, (3) ©^XfrWSxh^* (EO) -BOS? 
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ym (F) ©it (EO/FJfc) 1/5 ©fltjSS fCTZftZyy^ffitfoKL 
&~3<¥~?&i$zt. (D, ®&££<Dte, -fee (3) ©^XC&tt&x h^>» 
(EO) m$7vM (F) ©it CEO/Fit) 2/4<Dnm*MT %>*7.7 

eminal, non-geminal) ©W# Cab -5*7.^ 7"^>Sf##^fc36 

"cKt!— ^ss-r. <D^@T^$n^.t°-i7^ svifc&frsit^ (cis- 

t rans) ©M#Kfc**;*:7yif>»S##£**r. ©, — <t23£ 

(3) ©±X(^tf§Ih^yi (EO) mfyym (F) ©it (EO/Ftt) 
3 / 3 ©if Sft?>*7 7 7t*>l#ft tl^*< bf— ££^U ©t, © 
WCDiteu SWsM&ttft: (g eminal, non-geminal) © 

SV^CS:#:^ffi# (cis-trans) ©Pil:a^*^7 7t>li#:&i 

To 

S6«EO/FJ;b#2/4T$^ OHF* : 3 0 1) ©*X^Tif>W 
ft©MS^^^7 hJl/£3EU H7«EO/FJt^l/5T?**^ (ft^fi : 2 
7 4) ©^77€>ii#©MSX^ h;U&«U H8«EO/FJ*#3/ 
STfcSj&^GH**: 3 2 7) ©*X:7 7i£>ff##;©MS7;^ b;t,&^T. 

cpnf 2 ) 3 , (pn (och 2 ch 3 ) 2 ) 3 , msmm^yr^ymmw 

l:^^5 31 P-NMR©^5M->7h, #y7U>^*fc<£lfc«U 

U >I : FC^ta2o©x©5t l^77»T, 
ffi© 1 o^l h^^^Siji^rrs %©)^i:T*^ fe. CtiteJ; 0, G 
C-MS©i?D^ b^9AT?»e>nfeRI— ©MSX^ hMtt§30©e- 
^©•5-fe?^©«fe/h^Vife©^ |WJ— ODU >If^2a©Xh^yl§ft§ 

g em i n a l«ig©fcf-#"r»D, ^J#^M©3BV^t3©2o©fcf-^^ n 
on-geminal M©£#^ft# (cis-trans) 1>© £M 
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®5~8£!9, nznrc*x7 7i£>mmm> — (3) <D±x\z^sn^> 

Xh^Vi (EO) 'BOSy-jM (F) ©Jt (EO/FJt) 1/5, 2/4, 
WS/ST^^^cDM^lfS^^t^^nfc,, 3€^, GC-AEDt 
#&nfc?i-a-^!{C^^S, EO/FJ££U/5T&£^©SB£-/^3 45t 
2/4T&3/&#GDiB£-/^6 011%, 3/3T&£j&fr©@E£-;^6R*% 

m^x, m&ms tmmzvx. ^m&<owmzm\ m%mttmwk <2 5°c 

\Z&tt&fm=B. 3mPa-s (3. 3 c P)) UTttiS^fiL, 

attfe«2) 

-^^-bcMi (x5=-v>*-^^- h/yi?j^-^^- b mmst) 
= 1/1)) fc*7>7 r-tf h»j 5 tmmzv 
xnm^mmi ( 2 5 *c 3 . 4mPa-s (3. 4cp» 
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£ 4 







(V) 




(mS/cm) 


iKM-^ts /en rst 




5 




2.8 


0.11 


6.8 




70% 


6 




2.8 


0.10 


7.5 




89% 


2 


mm. 


2.7 


0.10 


7.5 


1 5%5^5pf| 


21% 



GUMS 7) 

(PNC1,) 3 £> 7izb~hU;M*l«<znN 8 0 , CC7)M^#T5^, 7 
^mimi (NaF) fc«kQ7y*ftbftft, IfbT (PNF 2 ) 3 £#fc„ 
#6tlfc (PNF 2 ) s\*r*)-> (fflmmOO <Z>T> 7 0*C©fi£&#T5 
y — ;V3feC«S»^ h U tJ J> mtt&m : N a z C O 3 ) # 

^O2 5TC^^SfiJ0Jl. ImPa-s (1. lcP) T?*ofc. 

nBnfcfcxyyvyffimmz&tt&ft^ffimvmimgi; gc-ms c#n 

VK^7A) MSX^ WV^iai Ofcpj^r. 

09}:^T, (Dte, —#b£ (3) O^XI^^Ih^yS (EO) 07 
ySt (F) Ott (EO/FJt) 1 / 5 0mj&^^T^^y ri? >W»i^\Z 
&-3<tru^hif?&<DV—9&&?. -ecDtf-^, SP^, EO/F 

J*#*l/5*e*£j5£# (^?»: 2 74) 0*X7 7^>!IHIft:OMS^^h 

SI9J;D, # £ V y^ymmmt, — «5£ (3) OiXi^^Xb 
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(EO) m*7vm (F) Oft (EO/Fit) #\ 1 / '7 

<^mm.(Dwm> 

£ fro fro BM^Qiz^To 

z\cx\ mmM7^&!&Lfcftx7r-i£>mmfc<D, ttm^m^wmmsm 

(PNF 2 ) s mt (PN (OCH 2 CH 3 ) 2 ) 3 W^T©«tt©W« 



m. 5 







«U°C) 






115 


(PNF 2 ) 3 




51 


(PN(OCH 2 CH 3 ) 2 ) 3 




427 



wyu h yt&mmmm (.^v>ts-^- hms--j^)v^-^- horn 

(X3^ h/^XrP;i^~3j^~ h (#«b) = 1 / 1 )) IZ, 

ttm^7ri£ymm^m^h. Hie, l iff s &mi}uL, tuiB^x^T-fe' 

>ffW©#^*50*5#:1»%, L i P F 6 ©|glg7&f 0 . 7 5M©«$?$E (2 513 
\z£itf%ffim=3. 2mPa-s (3. 2 c P)) £#fc 0 



48 



WO 03/005479 



PCT7JP02/06571 



mmm7i <d ^7,yr^>mm^<D^m^ \z&^x, mm^m 

iftj^te, 1. 4mPa-s (1. 4cP) 7?$ofc. 
#Snfe^X7Tif>^##(C^^^«jtC0^^ ; GC-MS n 

Hi l^V^T, -USsS; (3) ©^XfC^^^Xh^v-S (EO) Rtf 

7^/* (F) ©Jfc (EO/Ftb) i/5©*jg*WTS^7rif>^»# 
KfcK tf-^SrSTo CD, ®]kZ#@\$, — ®& (3) ©^Xte&frSXh^ 
* (EO) m$7vm (F) ©it (EO/Ftk) 2 /4 O^^f S^X 

(seminal, non-geminal) ©M«fc&£5K*:7:r1?>SSW# 
©H-^^t. (DW®T^$tl^tf-^«, S^fcifclfc&ttft: (cis-t 
r a n s ) ©H«Kl2&S*X:7r*? >Sa*ft:*&?\ ©, <D&tf©te, -«(3) 
OiXCfettSXh^rv'S (EO) (F) <Di£ (EO/FJt) 3 

/3®«jt*Wt"S^7r^>«l»ft:fc* , ^<tf— ^S^b, ©i, ©Rtf© 
<fcte, (seminal, non-geminal) <DM$>\Z 

StffeRffifl: (cis-trans) ©W«te*«5JjvX 7 r^f >i»#:$it. 

m 2«EO/FJfc**2/4T2b*J&»- (SB^S : 3 0 1) (D^xyr^>m 
mfaOMSX^y 0 1 3teEO/FJt^3/3T&£^(7j^*: 

3 2 7) O^T,7Tif>SI#^©MSX^^ h^feJtf. M> EO/FJtdU/ 
5T*» OH 1 *: 2 7 4) ®*X7 7"£ >gf##:©MS gf 
1 0 ilH^T^^7h 0 



49 



WO 03/005479 



PCT/JP02/06571 



(PNF 2 ) (PN (OCH 2 CH 3 ) 2 ) 3 , mMBftZ 7 7 i?>Sf 
*#:£;W3 31 P-NMR©^i$#;!^>7K #y >^®fife*M:ttb, lift 
#:©;fgjt£5gS&L£: £ £ 5 , U >m^-\zm&T% 5/ PHHC 

©k°— ^©^^©M^hSV^©^ PI— ©U >Iffc20(DIb^i/SS 
Wgemina 1 *jft©fc!— #T?*D, ^B#K©5£^D © 2 o©h°-^ 
#t, non-geminal «jS©±#^'fe#: (c i s - t r a n s ) 1> 

© tfuw ^n^c. 

®11J:D, #5tifc*X7 7f -«5£ (3) ©<£Xfcr43 
tt«Xh^>I (EO) W7y| (F) ©it (EO/FJt) ^ 2/4T$§ 
^7; 7 7if>iiftTS?) £ tiW^nfe. XGC-AEDfc«tO, (EO/ 
F) J£#l/5T»*t>©J&lO. 3g*%, 2/4T*«t>©#*9 8. 5«*%, 
3/3T$5t)©*U. 2 & § 21 tl^Co 

£43W-£*Sl£= 3 . 5mPa-s (3. 5 c P)) bTtl^^lL, 

mmm 9 ) 

rmmm?} © r^x7Tii>»^©^j fc^x, (iitti 
o 3 ) fc^, 5 ot;©fiaafe#-e6Wnws^'e-fcK*^ 7 tragic 

1. 8mPa-s (1. 8cP) T?^fc. 

nznfr*^7 7^>mmmz&\f&^mm(DmfemM ; gc-ms c^n 

7h^7A) &H14K:, MSX^<^ b;PSHl 5fc3Sr. 
H14^^T, OX ©RtADWU — (3) CiXtWlh^i (E 



50 



WO 03/005479 



PCT/JP02/06571 



O) Stf77* (F) CDjt (EO/Fjfc) 3/3 0«jfi&^rrS3iN^7r-lf 
>^##:^S^< t£-^£*U ®<h, (DRlX(D«h«, 2^fc{fcB&&# (ge 
minal, non-geminal) OW«fc& 5 >fr:* 7 rif 
^STo (2>&mS)^£n&bf SV^d3i#:Stt#: (cis-tran 

s)'©W«C&*rfC*:7 7H?>SfJI*#&^r. <3>Xtf©fcJu — (3) ©:£X 
ttWxh^S (EO) m$7vm (F) ©Jfc (EO/Fifc) 4/2© 
7 7if>Sf*#K*2< bf-#£3fcU SWcn o n- g em 

1 n a 1 ©£l#:^'&# (c i s-trans) (DMtftiz&ZftXy Ti2>ffiM& 

Ml 5teEO/Fj*a*4/2T&Sj&a" (^«: 3 5 3) (D^7.^Tif>M 
ifOMSX^^hMST. EO/FJfc)&*3/3T?*SJ&# 3 

2 7) ©*x:7t^>M^#^ms;*^ mm*, Eli 3 tmwv&^tto Mtt 

014ctO, #6tlfc*X7 7-tf >M05&t^ — ^ (3) CD^X^*5 
frSXh+v'S (EO) mfy^m (F) 0Jt (EO/Fi£) 3/3 

^ t; ^ 7 if >mm-&~? frz^tfimm-zftf^ xgc-aed}:j:d, (eo/ 

F) Jfc**3/3T?&5fc©3&*9 7 4/ 2 *> CD** 3 d 

^V*T. 3fe»m£H«fcbT, WttCOM^Vi, ttftftg&fllfi (2 5°C 
fc*^-S«!fflP=4. OmPa-s (4. OcP)) LT«?l«l/, ««f 



51 



WO 03/005479 



PCT/JP02/06571 



X 6 





(DM 


(V) 




GnS/ cm) 


(so niw 


©a 


mrnm 

7 




2.68 


0.08 


6.5 


3% 


70% 


8 




2.68 


0.09 


6.3 


3% 


70% 


mmm 

9 




2.70 


0.10 


6.2 


4% 


68% 



7 r*t >mmwomw3 ; feztm.®&% z. t^-e^s. 



52 



WO 03/005479 



PCT/JP02/06571 



3. tflflB£ffi©3&®££ (Ra) #*0. 6mmOTTfc*Wf:^lfcSB«©# 

4 . wsa*7K«»«tfc* ttsshx y r if >«f#j*©^fir*8*, < 1 *> o . 
5 i teBEii® 

m%-v &&m?m 4 izmmmmmmmmm. 

6 . mmmmmmizte 7 rif >»##©#^r*a*, friz < t *> 5 & 

5 kiie*© 

7 . tWB^TfcWB^efc* 1*5 7 7 if >»NWfc©g^r*a^ friz < t % 2 0 

8 . wmmkmffimz&rt & y r^wm-w^^m^. frtz< tfe3o 

9. MIB*;X^Tif>M#^\ T1B-HH5£ (1) 3StW (2) ©4>&<£fcfa 

n&^&n&m^iizmm<D#7kmmw?%m e 



Y 3 R 3 



53 



WO 03/005479 



PCT/JP02/06571 



fi, ^T^-)A, 7X\ ftX, U>, fc*. 7>tt>. 

(PNR 4 2 ) n • • • (2) 

12. IE*£, V^iy&&m&*>fc&MM2i. L i PF 6 , X^l/>*— 

13. iEffii, U^£7A&«#>£>&5£$g£, LiPF 6 , X^V>*— ^ 
-h^VDtfl^>*-^-h©^< it>— "3, Jfctfl. 5-2. 5^ 

is. mm u >M-?-s^m : FW#*^«^©#a^^^ r*ishp-&* 

B(f3fcJS 14X1415 fcfB*0««5£5£fl3W.. 

i7. tuiE u ym^-m$u^&m^%wv<D&m&fs*is$sm^ tvjv 



54 



WO 03/005479 



PCT/JP02/06571 



19. TiB—^ (3) ^mzn%z.£&^WL£T&*xy7^>mmfa 0 

(PNX 2 ) n • • • -HR5£ (3) 
ntt3~14^t. n^3©tf, i-XC9r>-£i!>ft< 1 ^7vMX 
n#U~l 40it, ±X(Dv%'J>U< ifelOli7yW^) 

2 1. ffig^ 2 5tWT5mPa- s (5cP) OT^§f*«19 

xkt2 0 izmm<D-fc7s7 7^£>mm>foo 
2 2 . jfc&a*, 100 °c&_tT*&&m3m 19 — 21 ©fan^fcfE*fc©** 7 

2 3. n^3-7J^^T, XO > 5^C7)l^T;i/3^5>'SS.TjC^xy^~>»©{Br 
2 4. n#3TfeoT, 2OC0U ym^iZ^X, 2-3(DX<D?%<D 

icis^-r* 2^<Dx&y y mx&%m$tmi 9 ^15^0^x7 T-if>M« 

1 o^TJpn^^Rrjc^xy ^mofanfr, fan 1 ^7yiT^5t 
^19 \zf&m<v*x 7 7^>mm&. 



55 



WO 03/005479 



PCT/JP02/06571 



2 6. mmt. v^vj±x}$vrv^*><D^-ifo&^mf£m£K>fe% 
MMt, 33mj&zm$tm 19-25 ©fan^ta^©^ y y& >m&& 

2 7 . T)Vti U ^RT^H^r^ U &«:7x / f©4>& < t 

Mtl^t, TIB— (4) TSStl5*77 7^>P^tSS^^ 
TIB— JKSC (3) T^$ns«77i?>SHI^*#*Ci:*#tttT5* 

(PNF 2 ) n ■ • - — *85£ (4) 

(PNX 2 ) n • • • -«5£ (3) 

T;i/n^>-HS:^U5 1 >7A7;i/ri^^F^e»M#?$n^W5S2 7 tCfB^ 

2 9. l&IBT^U&H^xy^S/l***, thU7A7xy^>F, #U#A 

7 x y * v' F Rtf U 5 s - *7 A 7 x / 3r S' F ^ 6 S tl 5 8f 2 7 ic |3«c 

3 0 . MffiKJfctf, -30-0 XXDUm&mz&^T 1 — 5 ^Wfrftfrtl^lf 

2 7 - 2 9 ©Wn^fclBftO** 7 7i?>»|31W*:0»Jft*Sc. 
3 1 . mW^<09t, *W*frfc3*f*?a 2 7-3 0 ®fimfrfcE«<02iv*:7 

3 2. < 4: fe4^?«Ji+ b F u*r*/)Vm& 1 ■?5k±mT2><K&® T 

IB-HRS: ( 4 ) TSIS n§*^7 7 -if t ^JK/SS-fr, TfB-jK ( 3 ) 



56 



WO 03/005479 



PCT/JP02/06571 



(PNF 2 ) n • • • — ^ (4) 
(PNX 2 ) n • • • — « (3) 

3 3 . MfEra^\ mt^m^m ^x^n^mwrn s 2 \ztm<D-fc?, 7rf 

M$n§«*3S 3 3 izmk<D**7 T^£>mmw<Dmm.^o 
3 5 . tesBM^> 3o~9o x^oum^mz^x 3 — 10 mmnr^n^ 

m$m 32-34 <Dfanmzimo*x ? r^t ^m^w^m^^ 
3 6 . huibk^^, mm&mm*m^T?Tts:frnz>m&m 32-35 ©fan*A 

3 7 . «rfBs^^\ mi-mm^m^xm^n^mMm 32-35 onn^z 

3 8. 'pis. < t. ■bft=?mm$ i \z b h u*c-y)vm* 1 ^i^-ra-ffrsw*. ^ 

y^;—)]/fr%m#i'zn%>m$imz 2-3 7cD{5rti^fctH«co^x7Tif 

39. wis— assfc (4) -e«$ns^x^rif>^#^\ TfS-Hfe£ (5) 



57 



WO 03/005479 



PCT/JP02/06571 



(PNY 2 ) n • • • — (5) 
4 0. *WB:7y*flatt«, 7yftthU^ix, 7yft*UyA, ^yfcU^tf 

4 1 . tul37 y 5frft;SJto&*, 4 0 ~ 1 0 0 *C <DMM.$kflr\Z$>^T 2-7 BSMfr 

4 2. y MIH-« ( 4 ) *«$n* 7 r-if >Sf& 

#:^»^tl^>»^3S 3 9-41 ©^n^KlS3«<C>*^7 7if 



58 



WO 03/005479 



PCT/JP02/06571 




1/15 



WO 03/005479 



PCT/JP02/06571 



FIG. 2 



2500000 
2400000- 
2300000- 
2200000- 
2100000- 
2000000- 
1900000- 
1800000 
1700000- 
1600000- 
1500000- 
1400000- 
1300000- 
1200000 
1100000- 
1000000- 
900000- 
800000- 
700000 
600000- 
500000- 
400000- 
300000- 
200000- 
100000- 
0 



Scan752(7. 955min):YH1176. D(~) 



255 



225 



161 



130 



114 



139 



147 
154, 



209 



180 



195 



202 



\218 



It 



240 
\232\246 



i — u 



285 



266 



\273 

Ul— 



\296 
IM— 



100 110 120 130 140 150 160 170 180 190200210220230240250260270280 290300 

m / z 



2/1 5 



WO 03/005479 



PCT/JP02/06571 



FIG. 3 



Scan574(6 m 090min):YH1116. D(-) 



243 



213 



197 



149 



168 



130 



114 



, 107 \ 
ii I ,il 



121 

^ L 



142. 



136, 



161 



K* * 1 i lU i' » l' r i 1 ' 'T |l lllllj i ln t , 1 1,11111 1 , i M,. — ,1 1 1 , I i t I ,m f ri— 

100 11 Q 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 

m / z 



177 



J84 190 



207 



228 
222 \\235 



273 



254 



267 
J-J 



281 297 



3/1 5 



WO 03/005479 



PCT/JP02/06571 



FIG. 4 



330000 
320000 
3 } 0000- 
300000- 
230000 
280000 H 
270000 
260000- 
250000- 
24000.0 
230000 H 
220000 
210000 
200000 
190000 
180000 
170000 
160000 
1 50000 H 
140000 
130000 
120000 
110000 
100000 
90000 
80000 
70000 
60000 
50000 
40Q0Q 
30000 
20000-\ 
10000 
0 



Scan835 (8. 825m in) : YH1 116.D (-) 



267 



252 



236 



222 



207 



173 



191 



130 



146 



162 



1 184 



200 
j-l 



244 



259 
U 



297 



278 



286 



317 



, , , . . . . ^ 

110 120 130140 150 160170 180 190 200 210 220 230240 250 260 270 280290300 310 

/ z 



4/1 5 



WO 03/005479 



PCT/JP02/06571 




85 S 



n r 



5/1 5 



WO 03/005479 



PCT/JP02/06571 



FIG. 6 



800000 
750000 A 
700000 
650000 
600000 
550000 
t , 500000 

m 

4* 450000- 
400000- 
350000- 
300000 
250000- 
200000- 
150000- 
100000- 
50000 



Scan668(7. 075m in): J017YHL D(~) 



246 



229 



213 



130 



168 



114 



JO 



IS 



150 

, 142 J 161\\ 175184 
\\ , I . i ll I T l llll, i , i , 



205 
197 



222 
— ^ 



255 



574 



257 



lul 



257 



307 



\282 



700 77(7 720 750 740 750 750 770 180 1 90 2Q0 21 0220 230 240 250 260 270 280 290 30037 0320 

m / z 



6/15 



WO 03/005479 



PCT/JP02/06571 



FIG. 7 



330000 
32Q0Q0A 
310000 
300000A 
290000 
280000 
270000 
260000- 
250000- 
240000- 
230000- 
220000 
210000 
200000- 
190000- 
180000- 
170000- 
160000 
150000- 
140000- 
130000- 
120000- 
110000- 
100000- 
90000- 
80000- 
70000- 
60000- 
50000 
40000- 
30000- 
20000- 
10000- 
0 



Scan261 (8. 858m in) :1017YH1. D(~) 



107 



248 



230 



00 



114 



133 152 158 w m 



213 



260 



274 



i — -i 1 1 1 r— "i 1 1 1 ' i ' "i ■ I T r i — "t — "-I r* — i — 

110 120 130 140 ISO 160 170 180 190 200 210 220 230 240 250 260 270 280 

m / z 



7X1 5 



WO 03/005479 



PCT/JP02/06571 



60000- 
58000 
56000- 
54000- 
52000 
50000- 
48000- 
46000- 
44000- 
42000- 
40000 
38000 
36000 
34000 
32000- 
4& 30000- 
28000- 
26000- 
24000 
22000-\ 
20000 
18000 
16000 
14000 
12000 
10000 
8000 
6000 
4000 
2000 
0 



FIG. 8 



Scan857(9. Q56min): 1017YH. D(-) 



244 



227 



211 



128 145 165 



114 

02 I 
J — 4IU- 



iM ll . 111 



153 |i 175 195 



236 



272 



256 



14 



300 



283 



327 



, 312 



347 
— 1 



100 1 10 120 130 140 150 160 170 180 190 200 21 0220 230 240 250260 270280 290 300 31 0320 330 340 

m / z 



8/1 5 



WO 03/005479 



PCT/JP02/06571 



< 

-L. 

Q 

<\ 

I 



e 



i i i | i i i i \ i i i i i 1 i i i \ \ i i i i i \ i i i i i i r m 1 1 1 1 1 1 ' 1 1 I 1 * 1 ' 1 1 » 1 



IV 2 



1 



1 



5/7 5 



WO 03/005479 



PCT/JP02/06571 




«o ■ 

go — : 




7 0// 



5 



WO 03/005479 



PCT/JP02/06571 





<$ 












JL 








□ 






CO 




1 

CD 




CD 
oo 







© 



0 



® 



e <! 



M|iiii>iin|iiii]nii)iiinnii| i iniini|iiiii i»n|iiiini)iiiiiini)f 

co ^ eo K» K« • 



C3 



4p 



Uj 



I 



7 7/7 5 



WO 03/005479 



PCT/JP02/06571 



K 

CO 

§ 



II 



CM 



CM 



ITS 



5 



to 



CM 
CM 



CO 

cm" 




c^ 

tv>. 



C3 

to 



CD 



5- 



7 2/7 5 



WO 03/005479 



PCT/JP02/06571 



CO 



K 



1 



CO ^ 



CO 



1^. 



LU 



5 



1 



to 




WO 03/005479 



PCT/JP02/06571 



© 
® 



j 



< 

□ 

C/0 

=f 

• ■ 

era 



ml/ 



e 



V I ' 1 1 1 1 



I i 1 i I i i l i > I I \ ' 



- da 



ii i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 'i 
^ Si 



7 4X1 5 



WO 03/005479 



PCT/JP02/06571 




7 5/7 5 



